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WOODWARD LECTURE
September 30, 1957
PROPRIOCEPTION IN INSECTs. By 0. E. Lowenstein, Professor of Zoology
and Physiology, University of Birmingham, England.
Proprioceptors strikingly similar to the muscle spindles of vertebrates and
the abdominal stretch receptors of crabs and lobsters have recently been
found in the abdomen of the giant silk moth, Cecropia. A single sensory
neuron, whose cell body lies peripherally against the special muscle con-
cerned, sends its axon centrally, lying among the motor innervation. The
individual organ can be isolated and mounted on a device for administering
a measurable stretch. Sensory output of the organ varies linearly with the
amount of stretch up to a maximum when the discharge decreases.
Morphologically, similar organs are found in Orthoptera but the associa-
tion with a muscle is looser and the organ may even lie diagonally across
a muscle. In the cockroach, the organ is found in the dorsal musculature
associated with connective tissue. Similar organs have been demonstrated
in the second and third thoracic segments of the stick insect and present
evidence indicates that they may also be found in the thorax of the moth.
The orthopteran electrophysiological picture is the same as that in the moth.
In the honey bee, the organ runs diagonally across muscle fibers and
connective tissue associated with it apparently is a hollow tube. Three
systems are found in Odonata nymphs: a longitudinal one, a dorsal-ventral
one, and a diagonal one. The last is morphologically different from the other
two in that it contains three neural cell bodies and may be associated with
the respiratory movements of the animal, whereas the other two relay
stresses in longitudinal body movements such as propulsion and bending.
Sensory output has been recorded from the longitudinal and dorsal-ventral
organs but not so far from the oblique ones.
A possible phylogenetic development is suggested from the generalized
organ of the Odonata, in which a discrete connective tissue organ generates
the sensory output, to the higher Lepidoptera, in which the sensory organ
is integrated into the muscles which are under proprioceptive control.
G. E. W. 3RD
YALE MEDICAL SOCIETY LECTURE
October 14, 1957
EXPERIMENTAL HYPERSENSITIVITY AND HUMAN DISEASE. By Frederick
G. Germuth, Jr., Associate Professor of Pathology, Johns Hopkins Uni-
versity School of Medicine, Baltimore, Maryland.
Experimental serum sickness disease in animals provides a model type of
anaphylactic reaction which in certain respects appears to resemble in its
pathology the human lesion of periarteritis nodosa. Injection of crystalline
bovine albumin into rabbits gives a different curve of antigen titer with
respect to time than does injection of homologous protein. From about
day 8 the rate of clearance of heterologous protein is the more rapid, and
it is suggested that this effect is due to neutralization by rising antibody.
Serial sacrifices demonstrate that lesions appear between about day 8 and
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day 18 with a peak incidence at day 13. It seems that the animals must
produce a certain amount of antibody while antigen is still present for
lesions to develop. Passive transfer experiments bear out this conclusion.
Various experimenters have compared some of the resulting lesions to
those of post-streptococcal diseases; however, the resulting glomerular
and cardiac lesions more closely resemble those found in human periarteritis
nodosa. With repeated and prolonged injections both the necrotizing and
the granulomatous types of renal arteritis appear. The types and locations
of lesions depend upon the duration of sensitization and correlate well with
the lesions of periarteritis.
It has long been known that in the presence of excess antigen, soluble
antigen-antibody complexes are formed. On this basis it is proposed that
both antigen and antibody are carried to the receptor organ together, rather
than one being fixed independently of the other. Experimentally the soluble
complex is capable of producing shock in the guinea pig and the Arthus
reaction and serum sickness type lesions in the rabbit. It has been shown
that this is not due to transferred histamine or proteolytic enzyme. An
in vivo Oudin test is being developed to investigate further the mechanism
of lesion formation.
N. R. M.
WOODWARD LECTURE
October 23, 1957
EARLY MAMMALS. By Kenneth A. Kermack, University College, London,
England.
Numerous tiny fossils of late Triassic or early Jurassic Age which were
recently found in fissures in a quarry in South Wales show both mammal-
ian and reptilian characters. The tricuspid teeth are fairly close to those
of the Tricodonta and the jaw articulation is between the squamosal and
the dentary bones; both are good mammalian characters. The lower jaw
bone is similar to that in Docodon, an extinct genus grouped by Simpson
in the mammalian order Pantotheria. They both show a trough at the
posterior margin of the dentary. The same trough is found in Tritylodon,
a perfectly good reptile, where the function is known to be that of lodging
the articular bone. Therefore both the new Welsh animals and Docodon
had a double jaw articulation-one reptilian, the other mammalian. They
should both remain for the present in the Mammalia, however, since they
have mammalian teeth and because the main jaw articulation is mammalian.
In addition, they share a remarkable, and apparently nonadaptive, character
with the monotremes, which are regarded as a group of true mammals.
In both, the petrosal bone surrounding the inner ear is penetrated by the
mandibular branch of the fifth cranial nerve while in all other mammals this
nerve passes through the alisphenoid.
Thus, either this specialization of the petrosal has arisen quite independ-
ently in the Docodonta and in the monotremes, or the latter group must
have evolved from the reptiles independently of the other mammals.
G. E. W. 3RD
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